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£tacked_semiconduc tor memory 

The present invention relates to ^™ • 
memories S to sen >iconductor 

memories and, more particularly to ^ ^ 

conductor memory formed by J^. ° * » t .«"P«copic semi- 
5 conductor layers. ? tacJ ""9 a plurality of semi- 

surface of a substrate tJ PUne ° r 

10 crace - Th<±se memory cell* „ ra 

10 « a matrix shape on the auLee of the k 

■linear memory cell a „» 1 substrate. One 

the memory «L .tTL"^ ' ~ «««io„ , e 

— Unef simlH l he l"" 6 " 6 ' C ° mn, ° nly * °" 
-ays arran 9 ed in £ £ J ^« — «r cell 
" nected to TOr d lines n„ «, commonly con- 

».emory cell arrav! ° ha " d ' 

-ory ce ItrTx ir n9ed 3 ° 0lUmn «* th. 

line. «,. " , " C ° nnected —only to one bit 

. =ol U mn d ec L "«I 77 T * - 

I- «, lines, ely" 1 :: y a r neCted ~' * «- 

o« vora l ines and hit u nes xtenT r" 1 ^ 

Plane or s U r f ace on LsllltZTZ^ °" * 
ticularly, the wnr^ i * ce * More Par- 

Piane in ^rtlleT relll" ^ •"«" °» *• 

25 «>e word iine Ixtelo *° ** ~° ry " U 

bit li„ es exld i , " ^ " ith 6aCh ° th «< •*"• 

" es extend in parallel uim 

words t-ho „ ranei with each other. In other 

ras ' the every memory cell i<: ™ 

Y ceil is connc-t.-a to one word 
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line and one bit line corresoon^- 
between the ^ u „ e J* to 

an address signal i s " 
ductor memory, e . g>< a " -P-ea to the semicon- 

5 the word l ines is ac C "™ — one ^ Une Qf 

transfer gates o£ a p luraIity n o ;"7 Se t0 "9nal, 
»" the memory cell array '„ memory cells, contained 
"»•. are opened. In ^T " t0 -d 

«ored at least one desire ' ° ry c °"tent 

10 cells opened at the JZuiT t " °' 

«« bit li ne , or thfi " f *1 9 "es thereof is read by 

- -ritun or stored n heT <° th « bit «»« L 
transfer gate thereof ' ° Pened « the 

» -post:! 1 ! 1 : ir:: 4 — — t hu = 

—ntially on t^tLlC^ 1 " ~ "™ 
-«•<• in response to the aria It h lnte9 " tion det «- 
=«bstrate is restricted J SUr£3Ce ° £ the 

"hen the memory integration] Predetermined "PPer limit. 
20 necessary, it L reguLe, o ^ ^ U ^ ^ 

semiconductor substrate Y3 ""'"** ** acea ° £ 
«a is undesirahi;":;^;;! *£ j*?" 1 * ° £ ' 
<" the word lines and the bit f • ^ le " 9ths 

lengthened, with the resul J 1 7*1 

" Pr ° Pa9a "- * -desirably bate place ^ °' * 
According further to the 

semiconductor memory, the n„„K " '"""^ °rdmary 
Provided has also a H m - t " ° £ Mt lin « to be 
dynamic rah, one bit li ' ^ abov e-described 

30 array extending in ^ ZZ * *" °~ 

-trt,. However, " ^. d "~"°- ° £ ~<«Y 
end reverse potentials are el'T^ TOrmal 
array of the column direct^ °"* mem0r1 ' 

those sailed in the art ^ J^"' "" d -»ood by 
S Pertains, two bit l ines ara "*« P"sent invention 

each column memory arl T'"""' Pr ° V "* d £ ° C 
-ntional memory configLJ "'^S • * , ^ 

' c ls difficult to 
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always obtain sufficient space for such bit lines. This 
becomes a serious problem in case of sorting the memory 
content or in case of employing the static RAM as an 
associative memory. If the allowable number of bit 
lines capable of forming on the same plane or surface is 
less than the number of bit lines to be originally 
necessary, data reading/writing operation should be, in 
case of large quantity of necessary memory content, 
sequentially respectively! carried out from the end of 
the memory cell matrix. As a consequence, the time 
required to read/write the" data is increased, and the 
operating speed of the memory cell is undesirably 
decreased. Accordingly, jthe use of such memory cells is 
limited. For example, ttAs memory cannot be used for 
the field which indispensably requires high operating 
speed in the memory such as picture information pro- 
cessing. 

It is an object of the present invention to provide 
a new and improved semiconductor memory which has a 
large memory capacity and a fast operating speed. 

According to a semiconductor memory of the present 
invention, a plurality of memory cells are arranged in a 
three-dimensional or stereoscopic matrix shape. The 
stereoscopic memory cell structure is formed of a plura- 
lity of planar memory cell arrays, each .having ^plura- 
lity of memory cells arranged in a matrix shape. These 
planar memory cell arrays are stacked to be aligned to 
each other. The first planar memory cell arrays con- 
tained in the stereoscopic memory cell structure and 
substantially parallel to each other are commonly con- 
nected to the first wiring pattern. Therefore, the 
memory cells included in each of the first planar memory 
cell arrays are connected commonly to one of the first 
wiring pattern. On the other hand, a plurality of 
linear memory cell arrays contained in a plurality of 
second planar memory cell arrays included in the 
ct-oroncmoic memory cell structure, substantially 
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are 



perpendicularly crossed with the first planar memory 
cell arrays and substantially parallel to each other 
connected commonly by second wiring patterns. These 
second wiring patterns extend in the semiconductor 
memory in the direction substantially perpendicularly 
crossing with the extending direction of the first 
wiring patterns. Each of the linear memory cell arrays 
included in the second planar memory cell arrays is con- 
nected commonly to one df the second wiring pattern. 

The present invention^ best ^understood by 
reference to the accompanying drawings, of which: 

Fig. 1 is a perspective view showing a part of a 
dynamic random access memory (RAM) having stereoscopic 
memory cell structure according to "one preferred embodi- 
ment of the present invention in a model; 

Fig. 2 is a perspective view clearly showing the 
wires of word lines and bit- lines of the RAM in Fig. 1; 

Fig. 3 is a view eilargedly showing one of the 
linear memory cell arrays having the same row number and 
column number of the menory cells included in the RAM in 
Fig. 1 and superposed with each other via semiconductor 
layers; 

Fig. 4 is a perspective view showing a part of the 
dynamic RAM according to another preferred embodiment of 
the present invention in a model; " 

Fig. 5 is a perspective view schematically showing 
a part of the RAM configuration in Fig. 4 as one example 
of an address decoder having a laminar structure for the 
RAM in Fig. 4; 

Fig. 6 is a perspective view showing the internal 
configuration of a part of the address decoder in 
Fig. 5; 

Fig. 7 is a diagram showing an equivalent circuit 
of the circuit arrangement in Fig. 6; and 

Fig. 8 is a view showing one of the linear memory 
cell arrays having the same row number and column number 
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to a modif action of the dynamic rah of Fig, 1, each of 
the memory cells being included in the linear memory 
cell formed of flip-flops and the cells being connected 
commonly to a pair of bit lines. 
5 Referring now to Fig. 1, there is schematically 

illustrated a dynamic RAM of the laminar semiconductor 
memory according to one preferred embodiment of the 
present invention. In Fig. l f only a part of the semi- 
conductor memory is extracted and shown to readily 
10 understand the present invention. Semiconduc t ive layers 
10b, 10c # lOd, ... are sequentially stacked and formed 
on a semiconductor layer lor substrate 10a. A plurality 
of memory cells 12 formecj, for example, of MOSFETs are 

formed in a matrix shape Ion the surface of each of semi- 

i 

15 conductor layers 10a, lOtj, 10c, lOd, .... The semicon- 
ductor layers 10a, 10b, l'oc, lOd, ... are electrically 
insulated from each other by electrically insulative 



layers 14a, 14b, 14c, 



In other words, a two- 



dimensional (planar) memory cell array 12 is formed on 
20 the semiconductor layer 10a, and a second semiconductor 
layer 10b is formed on the insulating layer 14a formed 
on the array 12a. The planar rhemory cell arrays 12a, 
12c, 12d, ... are respectively formed on the semiconduc- 
tor layers 10b # 10c, lOd, ... similarly to the above and 
25 electrically insulated from each other by insulating 
layers 14. 

To suitably show the memory cells arranged in 
three-dimensional and hence stereoscopical manner, one 
of memory cells is represented by Mijk (i = 1* 2, 3, 

30 j = 1# 2, 3, k = 1, 2, 3, ...). The letter 

"i" designates the row number of the planar cell array 
formed on one of semiconductor layer. The letter "j" 
denotes the column number of the planar cell arrays. 
The letter "k" designates the number of the planar cell 

35 arrays superposed in laminar state, and in Fig. 1, the 
planar cell array disposed on the uppermost layer is 

HpnnhPd hv k = 1 . 
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In Fig. 1, the memory cells included in the planar 
memory cell array 12d formed on the semiconductive layer 
lOd drawn to be disposed at the uppermost stage are con- 
nected to a word line Wl. The memory cells Mill, M121, 
... forming the first row of a plurality of memory cells 
included in the planar cell array 12d and arranged in 
matrix shape are connected commonly to the word line 
wll. The word line wll is formed in accordance with the 
prior art to extend substantially in parallel with the 
surface of the layer lOd. The linear cell array, formed 
of memory cells M211r M221# forming the second row 

of the memory cells included in the planar cell array 
12d, is connected commonly to the word line w21. 
Similarly to the above, jail the linear row cell arrays 
included in the planar matrix array 12d are respectively 
connected commonly to t^ie word lines w31, .... The word 
lines wll, w21, wjl , are combined with the single 

word line (parent word Line) Wl at the position in the 
vicinity of the planar cell array 12d substantially out 
of the planar cell array 12d. In other words, one word 
line Wl is branched to a plurality of word lines wll, 
w21/ w3i # ... at the abpve-descr ibed predetermiend posi- 
tion, and the branched word lines wll, w21, w31, ... are 
electricaly commonly connected between the memory cells 
linearly arranged in the row direction of a plurality of 
memory cells included in the planar cell array 12d. The 
word line Wl and a plurality of word lines wll, w21, 
w31, ... branched from the parent word line Wl are 
included in an imaginary plane substantially parallel to 
the surface of the semiconductive layer lOd. 

A plurality of word lines wl2, w22# w32, — are 
each connected in the similar manner to the above to a 
plurality of linear row cell arrays of planar cell array 
12c formed on the semiconductive layer 10c formed to be 
electrically isolated by the insulating layer 14b from 
the layer 10c under the semiconductive layer lOd. These 
word lines wl2, w 22, w 32, ... are combined with one 



parent word line W2. Similarly to the above, the word 
lines W3, W4 are connected to the other planar cell 
arrays "12b, 12a. The connecting state of the word lines 
are understood more clearly with reference to the model 
view of the semiconductor memory exploded and designated 
virtually in the respective memory cells in Fig. 2. 

In Fig. 1, a plurality of bit lines B are further 
connected to the above-described memory cell structure 
connected with the above word lines V.'l , W2, W3 , W4 . 
These bit lines B substantially extend perpendicularly 
to the branched word line patterns. In other words, 
each of bit lines Bij (i =|1, 2, 3, j = 1, 2, 3, 

...) is perpendicularly extjended to the planar cell 
arrays 12 each formed on the semiconductor layers 10, and 
connected commonly to the stacked memory cell group 
arranged to be linearly aligned to each other in a 
direction substantially perpendicularly to one of the 
planar memory cell arrays 12. The bit line Bll of the 
bit lines Bij, for example, connects commonly one memory 
cell Mill, included in the planar cell array 12d, a 
memory cell M112 included in the planar cell array 12c 



and disposed directly under 



the memory cell Mill, a 



memory cell M113 included in the planar cell array 12b 
and disposed directly under the memory cell M112, and a 
memory cell MH4 included in the planar cell array 12a 
and disposed directly under the memory cell M113 through 
the semiconductor layers lOd, 10c, 10b. The connecting 
state of the memory cell structure of the bit- line Bll 
is further clarified with reference to Fig. 2. The 
other bit lines including the bit lines B12 and bit 
lines B21, ... are provided substantially perpen- 
dicularly crossed to the word line patterns or the 
planar cell array 12 in the similar manner to the 
above. 

In other words, the memory cells Mijl, Mij2, Mij3, 
Mij 4 formed respectively on the same semiconductor 
layers 12 of the memory cells of the semiconductor 



memory in Fig. 1 are eventually respectively connected 
commonly to the parent word lines Wl, W2, W3, W4. On 
the other hand,- the memory cells Milk, Ml2k, and 
H21k/ H22R, "... having the same row number and column 
number and formed on the different semiconductor layer 
are respectively connected commonly to the bit lines 

Bii, B12 B21, B22 Accordingly, when an 

address signal is supplied, one word line of the above 
word lines Wk is activated in response to the signal. 
Therefore, when one word line, e.g., word line Wl , is 
activated, all the memory cells Mijl included in the 
planar cell array 12d connected to the word line wl is 
activated and the transfer gates thereof are caused to 
open. in this state, at least one bit line Bij = B12 is 
designated for one desired memory cell, e.g., M121 of 
these memory cells Mijl, thl digital data supplied to 
the bit line B12 can be written. The digital data 
stored as described above ir the memory cell M121 can be 



read out by designating the 



bit line B12 at desired time 



similarly. 

According to the dynamic RAM as one preferred 
embodiment o£ the present invention thus constructed, 
the memory cells Mijk are arranged in three- 
dimensionally or stereoscopically , and one planar 
cell array formed on the same semiconductor layer is 
connected commonly to the same word line WK. The bit 
lines Bij extend substantially perpendicularly to the 
word line pattern and connect commonly the memory cells 

M ij2 Miik. .-. having the same row number 

and column number and formed on the different layers. 
Accordingly, the memory capacity can be increased as 
compared with the conventional memory element formed of 
the memory cells formed in two-dimensional manner on one 
semiconduotive layer. Further, since the region capable 
of connecting the bit line for the stacked cell struc- 
ture extends planarly, a number of bit lines may be 
readily connected to the stacked cell structure. This 



is convenient for the data sorting or image information 
processing. 

In other words, in the stacked memory cell struc- 
ture shown in Figs. 1 and 2 and described in detail 
above, the word lines branched from one parent word line 
determines one virtual plane, to be named word-line 
routing plane, in which all the word lines branched from 
one parent word line are involved. The word lines wii, 
w21/ w3i, ... which are branched from the parent word 
line Wl determines one word-jline routing plane, say Pi , 

in which the word lines wll,| w21, W31, are involved. 

The word lines wl2, w22, W32, ... which are branched 
from the parent word line W2 determines one word-line 
routing plane, say P2, in wh'ich the word lines wi2, w22, 
w32/ ... are involved. More! generally, the word lines 
wlk/ w2k/ w3k, — which are! branched from the parent 



word line Wk determines one 
in which the word lines wlk/ 
All these word-line routing 



word-line routing plane Pk 

w2k# w3k, ... are involved, 
planes PI, P2, ... which are 



assigned to parent word lines Wl, W2, respectively, 
are stacked and superposed substantially parallel to one 
another so that the word lines wil, wi2, wi3, ... which 
belong to the same row number "i" but to different word- 
line routing planes PI, P2, P3, respectively, are 
superposed to one after another. In other words, the 
word lines vil, w£2 f wi3, ... determine one second word- 
line routing plane Qi in which all the word lines 
belonging to the same row number "i" are involved, and 
all the second word-line routing planes Qi's are sub- 
stantially orthogonal to the first word-line routing 
planes Pk's* Bit lines Bij are situated substantially 
perpendicularly to all the first word-line routing 
planes Pk's* In the conventional memory cell arrcv 
structure formed in two-dimensional manner on one semi- 
conductor layer, both word lines and bit lines are 
arranged in two-dimensional manner, that is to say, word 
lines are substantially arranged in one plane while bit 



lines are substantially arranged in another plane , and 
both planes are superposed parallel to each other or 
substantially . form one common plane. In the stacked 
memory cell structure shown in Figs. 1 and 2, word lines 
and bit lines are arranged mutually in three-dimensional 
manner as described above in detail, and this three- 
dimensional routing scheme makes it possible to connect 
a much larger number of bit lines for an ensemble of 
memory cells than the conventional two-dimensional 
routing scheme does. ; 

Further, a plurality of word lines wik drawn from 
each of the planar cell arrays are combined respectively 
with the parent word lines Wk corresponding to the 
number of the planar cell arrays. In other words, the 
memory cells included in the each planar cell array 
are respectively branched and connected commonly to one 
of the parent word lines Wk. In this manner, total word 



line length can be shortene 
signal propagation speed ca 
minal. Further, since the 



3, and hence the delay of the 
n be reduced even at the ter- 
bit lines Bij are not 



necessarily laid compl ica tedly among the cells, the line 
length can be shortened. Therefore, the operating speed 
of the memory element can be improved. 

Fig. 3 illustrates one of the cell groups of a 
series of memory cells having the same row number and 
column number and formed in different planar cell array 
12 in the memory cell structure of Fig. 2 particularly 
extracted. For the purpose of illustration only, memory 
cells Mill, M112, MH3# M114 are selected, and word 
lines wll, wi2/ wi3 , wl4 are respectively connected to 
these memory cells. In Fig. 3, each of the memory cells 
Mill, M112# M113/ MH4 includes one MOSFET and one capa- 
citor. 

Fig. 4 illustrates a dynamic RAM according to 
another preferred embodiment of the present invention, 
wherein the like reference numerals designate the same 
or equivalent parts and components in Figs. 1 and 2, and 



Bll, B21/ B31, B41 
each other, and are 
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will be omitted in description. 

The same bit line Bjk (e.g., bit line Bll) is con- 
nected commonly to a series of memory cells (e.g., 
memory cells "Mill, H211. "311, H411) having the same 
column number formed on the same semiconductor layer 
(e g layer lOd) in a plurality of memory cells Mijk 
included in the RAM in Fig. 4. Accordingly, a series of 
cells Hill, M211, M311. M411, *Of example, are connected 
commonly to one bit line Bll, a jseries of memory cells 
M121, M221, are connected to! one bit line B21, a 

series of memory cells H131, M23ll, are connected to 

a bit line B31, and a series of jmemory cells M141 

M441 are connected commonly to the bit line B41 in the 
planar cell array 12d formed on the semiconductor layer 
lOd. These series of bit lines 
extend substantially parallel to 
formed substantially parallel toj the planar cell array 
12d formed on the semiconductor layer 10d. In other 
words, the memory cell Mijl included in the planar cell 
array 12d is divided into a plurality of linear column 
cell arrays having the same colujmn number and respec- 
tively connected commonly to the bit lines Bjl. 

The bit lines B12 , B22 bit lines B13 , B23, 

and bit lines B14 B44 are connected commonly 

to a plurality of linear column cell arrays having the 
same column number in the same manner as above in the 

planar cell arrays 12c, 12b, 12a, respectively. 

On the other hand, a series of memory cellar having 
the same row number of the memory cells included in each 
- of planar cell arrays 12 are connected commonly to the 
J same word lines vik. Further, a plurality of word lines 
wlk, w 2 k, w3k, w4k for respectively connecting a series 
of memory cell groups, each of which consists of linear 
cell arrays superposed to be elevationally aligned 
through the semiconductor layers 10, and insulating 
layers 14 are combined with one parent word line Wl, W2, 
W3, W4. For example, in Fig. 4, a word line wll for 



commonly cpnnecting the linear row cell array of a 
secies of memory cells Mill, M121. M131. M141 having the 
same row number of the planar cell array 12d on the semi- 
conductor layer 10d, a word line w!2 for commonly con- 
necting the memory cells M112, M122. M132. M142 linearly 
extending in parallel with the linear row cell array 
under the memory cells Mill, M121, M131 , M141 arranged 
linearly in series included in the planar cell array 
12c and word lines w!3 and wl* for commonly connecting 
the'memory cells M113, ... and;M114, ... superposed with 
the memory cells Mill. M121. Ml|31. M141 forming the 
linear cell arrays included in {the planar cell arrays 
12b 12a are combined with one parent word line Wl . In 
other words, the line pattern farmed of the word lines 
wll, wi2. wl3. wl4 branched from the parent word line Wl 
substantially intersect the planar cell" arrays 12 or the 
above bit lines B formed respectively on the semiconduc- 

tor layers 10. 

Other series of word lines 
larly combined with one parent 
other series of word lines w31 , 
series of word lines w41, 
combined with the parent word lines W3 and W4. 

in this manner, even in the stereoscopic memory 
cell structure connected to the bit lines Bjk and word 
lines Wi, the writing/reading of the digital data can be 
carried out similarly to the above-described embodi- 

ments. , 
According to the dynamic RAM in Fig. 4, the word 

line patterns branched from each of parent word lines Hi 

substantially intersect the planar cell array or bit 

lines B formed respectively on the semiconductor layers 

10. Therefore, to drive the RAM thus constructed, an 

address decoder 20 designated, for example, in Fig. 5 is 

employed. . 

According to the address decoder in Fig. 5, decoder 
elements 22 are provided correspondingly to the planar 



w21, ..-r "24 are simi- 
word line W2. Further, 
. . . , w34 and the other 
w44 are respectively 



-ell arrays 12a, 12b, 12c, 12d superposed in laminar or 
stacked state with each other as described above. 
Reference numerals Al , A2 denote address input lines, 
and reference numerals AT, A2 designate inverting signal 
lines. The line pattern formed of these lines Al, Al, 
A2, A2 extend in parallel with each other and are 
included in a plane substantially vertical to the planar 
cell arrays 12 formed respectively on the semiconductor 
layers 10. 

Fig. 6 illustrates a circuit .block section 23 par- 
ticularly extracted correspondingly to the word lines 
W31, w 3 2, w 3 3, w 3 4 in the above RAM (Fig. 4) of the 
address decoder 20 in Fig. 5. The parent word line W3 
combined with the word lines w 3 l , |..-. * 3 4 is activated 
when the digital levels of the address lines Al, A2 
respectively become "0" and "1". ,'The stereoscopic cir- 

type FETs 24, 26 and 
rra 2- input C-MOS NOR 
is supplied to the 



cuit in Fig. 6 includes n-channel 
p-channel type FETs 24', 26' to fdi 
circuit. "high" power voltage V D D 

first power line 28 connected to the p-channel type FET 
24'. "low" power voltage V S S is applied to the second 
power line 30 connected to the n-channel type FETs 24, 
26. In Fig. 6, electrically conductive connect lines L 
for electrically connecting between the FETs are shaded 
only for the purpose of readily distincting visually 
from the other section. In other words, n-channel type 
FETs 24 and 26 are connected in parallel with each other 
via the connect lines LI and L2. The p-channel type 
FETs 24' and 26' are connected in series with each other 
•via connect line L3. The connect line L4 connects be- 
tween the n-channel type FET 26 and the p-channel 
type FET 26 «. Accordingly, the FETs 24 and 24 • are dri- 
ven by the signal supplied from the input line Al, and 
the other FETs 26 and 26' are driven by the signal 
supplied from the inverting signal line A2. No FET is 
provided in the circuit structure 23 in Fig. 6 corre- 
sponding to the remaining inverting signal line Al and 



input line A2. An equivalent circuit of the section ot 
the address decoder in Fig- * thus constructed is shown 
in Fig. 7. 

According to the circuit structure 23 of a part of 

the address" decoder thus constructed, the word lines 

, w 34 are activated when the address input (Al . 

W , n n in this state, the word lines w31 , 

A2) becomes (0, 1). in tm* 

i. ^ j; r prtlv to one connect line 
w34 are connected directly to 

connecting between the :FETs 24 and 26 included in 
th. decoder of Fig. <• in their drain ^ions In other 
words, the connect line L2;included in the address 
decoder substantially serve as the above-descried 
parent word line W3. Accordingly, it is not necessary 
L newly provide a parent word line m. it - not 
necessary by the same reason to newly provide other 
necessary y ^ Therefore, the connection 

parent word lines HI, W2, wi . 

, h „ ram in Flo. 4 and the address decoder in 
between the RAM in tig- •> 

Fig S can be efficiently ( *rformed, and the total 1 
length can be shortened, tnereby improving the signal 

propagation speed. 

Although the parent invention has been shown and 
described with respect to particular embodiments, 
nev rtneless, various changes and ^ 
are obvious to a person skilled in the art to which the 
invention pertains are deemed to line within the sp^r, 
scope, and contemplation of the invention In the embo 
diments described above, the dynamic RAM is shown and 
described. However, the present invention x, ' ~' 
limited to the particular RAM. but may also be applied 
for other memory elements such as,- for example, a statxc 
memory, a read-only memory, etc. 

Fig. 8 illustrates one of the cell groups of 
series of memory cells havxn 9 the same row number and 
column number and formed in different planar 
in the static type memory cell structure accordin t - 
modification of the preferred embodiment of he inve 
„ f Pic. 1 oarticularly extracted. For the purp 



/illustration only, memory cells Mm, H^, hJi ? . 
: I are selected, and word lines «U, «12, «13, «!< are 
Respectively connected to these memory cells. In Pi,. 8, 
each of the memory cells M U1 , "112. "113' »U4 i« 
applied with a flip-flop formed of MOSFETs , and a pair of 
bft lines Bll and BU are used as these memory cells 
bit lines 11_ each ocher are supplied 

Voltage signals different « 

to these bit lines Bll and Bll. , 



V 



, a semiconductor memory having a plurality o£ 
mTTm for electrically storing data, charac- 
m ° ty a C fn t- t s la- plurality of memory cells (H) are 
"a in a three-dimensional matrix, tne three- 
tanged in a is formed o£ a plura- 
, me „sional memory eel . . ««cta ^ 
lty o£ pianar memory - e ^ arran9e a in 

t acKed with a substa ntially perpen- 

matrix shape in a directio arr , vs . a nd that 

lcul arly to the Planar memory « -vs. ^ ^ 

aia semiconductor memory comprises P 

means (-) for commonly connecting each o£ 
, irlng mean w) memoryl ce ll arrays substan- 

tiality o f ir. P memory ceUs 

:iall y parallel -th e ^ ^ arrays 

included in each, of the first p ^ 
Being connecting —^Xd -ring means 
means («) . and a plurality f plur ality of 

for respectively commonly connect ng a P ^ # 

i Arrays whicn pre - L1 "- J " 
linear memory cell array r subst antially 

lity of second planar memo ry ce l| rr y ^ 

orthogonally ^"^^ tthogonally intersect 

atta ys and which substantially o 9 

the first planar memory eel arrays s ^ ^ 

cell arrays extending su ~ a-.il ^ 

other and each of the lin connected 

in tte second P----;;:^ ,., - 
ccamenly to one of said sec claiia i, 

ch aracteri«d in - ea cH ^ ^ ^ ^ 
comprises a plurality ° m cell grou ps 

res pectively ---^^^^LL unear memory cell 

included in a P 10 " 1 ^* in , direction perpen- 

arrays -ranged suhstant al 1, ^ ^ 

aicularly extending t ^ ^ o£ saia 

arrays in the memory said thir a wiring 

first planar memory cell arrays 



means (w) being electrically conducted with eacn other. 

3 . A semiconductor memory according to claim 2, 
characterized in that said plurality of third wiring 
means (w) extend in parallel with each other and 
substantially in parallel with said first planar memory 
cell arrays. 

4. a semiconductor memory according to claim 3, 
characterized in that said first wiring means further 
comprises fourth wiring means (W) for electrically con- 
necting said third wiring means (w) each connected to 
the second linear memory cell arrays included in said 
each of the first planar memory cell arrays (12) at the 
position corresponding to substantially externally of 
said memory cell structure. 

5. A semiconductor memory according to claim 4, 
characterized in that said fourth, wiring means (W) are 
provided corresponding to said plurality of the first 

planar memory cell arrays. 

6. A semiconductor memory according to claim 4, 
characterized in that said first planar memory cell 
arrays are each formed on a plurality of layers (10) 
electrically isolated from each other, said layers are 
sequentially stacked to have a laminar structure. 

7. A semiconductor memory according to claim 4, 
characterized in that said first planar memory cell 
arrays are formed to substantially orthogonally inter- 
sect a plurality of layers (10) electrically isolated 
from each other, said layers are sequentially stacked 
form a laminar structure. 

8. A semiconductor memory according to claim 6, 
characterized in that said plurality of second wiring 
means (B) extends to substantially orthogonally inter- 
sect said layers. (10) for commonly connecting said 
plurality of first linear memory cell arrays included 
said second planar memory cell arrays. 

9. A semiconductor memory system comprising a 
semiconductor memory and decoder means (20) for 



tCWCXVlU^ — a. 

desired memory cells of said semiconductor memory, 
characterized in that said semiconductor memory compri- 
ses a plurality of layers (10) electrically isolated 
from each other and sequ ntially stacked to form a lami- 
nar structure, a plurality of cell matrix structures (12) 
having a plurality of memory cells aligned in row and 
column directions on the surfaces of said layers, a 
plurality of bit lines (B) for common] y connecting a 
plurality of the first linear inemory cell arrays respec- 
tively formed of memory cells arranged in the same 
column direction of the memory cells included in the 
cell matrix structure on each of said layers, and a 
plurality of word lines for commonly connecting a plura- 
lity of second linear memory cell arrays formed of 
memory cells arranged in the same row direction of the 
memory cells included in the memory cell matrix struc- 
ture on each of said layers and substantially orthogo- 
nally intersecting the first linear memory cell arrays, 
and that said decoder means (20) is electrically con- 
nected through said word lines (w) to said semiconductor 
memory, stacked correspondingly to laminar units formed 
respectively of said plurality of second linear memory 
cell arrays stacked via said layers and formed by 
arranging in parallel with each other a plurality of 
linear decoder element arrays respectively formed of a 
plurality of stacked decoder elements (22) including 
active elements (24 f 24*, 26 f 26' ), each of said linear 
decoder element arrays including wiring means (L2) for 
commonly connecting said plurality of word lines (w31, 
w32# w33 r 34) which respectively connect a plurality of 
second linear memory cell arrays stacked with each other 
and included in each of said laminar units corresponding 
to the linear decoder element array and for connecting 
between predetermined said active elements (24, 26) pro- 
vided therein, *viid wiring hp -% (L2) extending to 
substantially ■•: -1.h090r.al iy w c sect ;aid layers (12). 
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